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VTT IN BRIEF

Staff: 3012
Turnover: 214 M€
Oulu 323
- Basic govern. funding to R&D Raahe 1%
on VTT’s own initiative 34 M€ m332
L Vaasa  Outokump 12

« Jointly funded projects 92 M€ Jyvaskyla @

» Commercial activities 88 M€
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Objectives of Annex46

* To provide tools and guidelines for decisionmakers and energy
managers, performance contractors and designers

« To improve the working environment
» To provide recommendations on how to operate the retrofitted buildings

» To promote energy- and cost-efficient retrofit measures by providing

successful examples

» To support decisionmakers in evaluating the efficiency and acceptance of
available concepts

 To find improved ways of using Energy Performance Contracts (ESPCs) for
Government buildings retrofit measures




— Definitions? ‘

—

Energy Certification

Energy Labelling

Energy Assessment

Permanent activit

\E@rgy Man ag@nt/
@inuous Commiss@

o|EA Annex4x: Cost-Effective Commissioning for
Existing and Low Energy Buildings V77

—( Energy Auditing

One time action

5




VTT BUILDING AND TRANSPORT

ocus of Subtask A

» Energy Assessment in Government non-
residential buildings ~ Energy Auditing?

» EA-Tools for decision making process of
energy retrofitting ~ Energy Management tools?

»common procedures and guides

»common software and other tools




VTT BUILDING AND TRANSPORT

Enegy Management Strategies

Long Term Energy Management

State of Improving the energy efficiency by investing to the new technologies

the Art

Short Term Energy Managemenm
Xisti

Effective O&M of th ng systems in Bldg

Setting
Long Term
Targets

Consump.
Monitoring

Targets for
monthly
consumption

Energy
Analyses

Planning and

O&M implementation
improvements of retrofits
(no cost
measures)

Analysing of
Results

© V 6.6.2005 7
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Different levels of EA

1. Building stock

Ul

2. Building

Ul

3. System

Ul

\ 4. Component

Copyright © VTT 6.6.2005
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Amount and Type
of Information




Some typical risks in EA i

 Lack of wholeness and general view

* Instead of big picture focus only on some
systems or eguipments

e Suboptimisation

« We don’t see the wood for the trees or
buildigstock/buildings for the gadgets

\ —




“ L1. Building stock “

Ul

|L2. Building |

Ul

“ L3. System “

Tools of EA:

>

Monitoring

Calculation




Focus of EA (Subtask A): ‘

Benchmarking,
Analysing tools

1. Building stock

Ul

2. Building Monitoring tools
Calculation tools
3. System -

Ul

4. Component

Copyright © VTT 6.6.2005
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Focus of subtask A ‘

Monitoring, Targeting and Benchmarking Tools <:'> g C_D|

Il =3

>0 5

2

0

Calculation method and tools (common simple sw?) | &=| & @

SIS

Il =

N >

. . Q5

Energy Assessment/Audit Model (incl. guidebook, ==

. < >| N =
checklists etc.) ~

Copyright © VTT 6.6.2005 12
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Mapping out useful existing materials and experiences
Analysing of present tools and (best) practicies

Al

Ao Developing a www-based monitoring&targeting platform for EA
Setting up a pilot benchmarking sytem (incl pilot bldg-stocks)

Developing simple calculation toolset for EA

A3 (Testing it in pilot audits in pilot buildings?)

Developing a common EA model incl. guidebook

Al (Testing it = Implementing pilot audits in pilot buildings?)

Integrating the outputs with the other subtasks (especially D)
Reporting and dissemination activities

AS




Subtask A Delivarables? ‘

Monitoring&Benchmarking Calculation tool(s)
tool(s)
Energy Assessment
toolbox
@Model and Guide@




. ~

orking Principle

We don’t have to
e start from scratch!
e re-invent the wheel!

A lot of knowledge and
experience is available!

Some examples:




1. Building stock

Ul

2. Building

Ul

3. System

Ul

' |4. Component

6.6.2005

Examples of EA Tools: ‘

>

>
>

Benchmarking,
Analysing tools

Monitoring tools

wnl

T 4
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Motoring tools developed at VTT:

=Monitoring&Targeting 5=

Morae | 1S TILHEATING (KWL | =
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3005 15T 15 A6 00 OO0 0 3G 7T ome
smos w0 139200 2 s
30.07. 1557 17 75300 TS 00000 2415906
oy 1o m [T
T reom0
e e e
ErKULU 40 - Kulutusseuranta

|:> An aIySi n g T Tl B A s
= Benchmarkin

|=wo

tint m
| Ele Ede Vew Favoies otk Heb
.= @ [ oA A GBS o @
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[ Aehen [] b vvvevs polysean W rosbhuhaW st aki =] &8s | [tk ®

WebKulu

Wbk gn VTT.n kehaldma kululus
'"6 weutals mild tahansa mitans, vesr,
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I > F e e a‘ U kb mrneegisn et
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JuR vomtEan
Fegdrreltana, o
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e
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Henkistedor, packallisel asstusel, aportiiaselukoset
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Used already In Annex36:

) =] B3 |

« KULU Kulutusszeuranta

Kiinteisto  Mittari  Lukema Graafi HRaportti Mudt  Ohje

Kiinteisto | SCHOOL. uuo22

4

Mittari |DISTH.HEATINE (kwh). 1
i "KULU Knnsumlinnsﬁerwachung

Irmobilie Meszer  Ablesung EIEIGTERE Auswertung
- Drucken
Immobilie |SCHO Kopieren

[

Messer |DISTE  Zur Datei kopisren

Dat [ Ablesung Gewahlte Mummer kop
20.06.1995 11 326,90 v Earben benutzen
31.07. - '

31.08.
30.09.
31.10.

L|30.11.

L(31.12
31.01.
29.02.
31.03.
30,04 TH36 1, GU raphiklyp, 1.5 palle
31.05.1996 12 575,60 Graphikywp, 2. Spalte
26.06.1996 12 659,907 8¥ JOoOOO] |
31.07.1996 12 76580 105 900,00
31.08.1996 12 837.80 72 000,00
30.09.1996 12 912.50 74 700,00
31.10.1996 12 998.40 85 900,00
30.11.1996 13 095.40 97 000,00
31.12.1996 I 13 229.90 134 500,00

8t [31.01.1997 13 377.00 147 100,00
koeft [ 1 Kapl
6.6.2005

- "KULU Monit. del consumo
Proprieta Imm.  Contatore  Lettura  Grafico  Bapporto Altro Aiuko

=1 3

Lll 175 000

Propety  Meter Reading Graph Feport Other Help
vy Property |SCHOOL. U022 ]
6 Meter [WATER (M3). 20 =

Dat | Reading | Spl Consum. | Eonsum.fd| -
30.11.19396 103 359.00 946,00 31.53
31.12.1996 104 200.00 841.00 2713
3.01.1997 105 105,00 905,00 29.19
28.02.1997 106 D68.00 963.00 34.39

& Support English, German, French, Italian,
Greek, Swedish, Polish, Czech, Estonian

31.12.1997 3 516,00 761,00 2455 ~
| | | soo0 4---mmmm---
a05.00 260,48 -44 52
1 868,00 145628 -411.72
2 825,00 210046 72454
3 765,00 4 1B2.EE 39366
429300 5 293,36 1 000,36 2500 4------- -4
5 200,00 6 170,70 370,70
£ 289,00 707729 788,23
7 055,00 7 780,84 F35.34
7 733,00 8 336,88 E03.88
8 647,00 8942 46 295,46
9539,00 .
1030000 o
Creff 1 Fanl 0|

Apr hMay  Jun

Jul

Aug  Sep

Okt

Mov Dec
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Avalilable in the web as well:

/23 http:/ /hkrkulu.vtt.fi/ cgi-bin/ibi_cai/ibiweb.exe?IBIF_ex=akulu - Microsof ' - (0] x| 3] ]
File Edit  View Figmme e oo
2§ http:/ /hkrkulu.vtt.fi/cgi-bin/ibi_cgi/ibiweb.exe?IBIF_ex=akulu - Microsoft =101 x|

Add I : -
diress | €] hetpiifhiok o Edt  Wiew Favorites Torle el l

Lirks Custamize Linl | ¥ http:/ /hkrkulu.vtt.fi/ cgi-bin/ibi_cgi/ibiweb.exe?IBIF _ex=akulu - Microsd 10| x|
€ address [&)] http: fhkskulu.vtt i

File Edit |\jew Favorites Tools Help ﬁ
Liriks @Custnmize Liriks @Frw

—REFORT: — Address I@ hiktpe # kol ekt Fifcgi-bingibi_caifibiweb. exe?IBIF _ex=akulu j @GD
_F"EF':'F"T:'_ Links Custamize Links Free Hotmail Windows Media Windows

tdonthly Consumy I_HEPDP‘TS_ [ & & & &

“earky Consump =
Speciic Consur [—rEPoRTS = 3] [~ aRaPrs— 3] [=UFbaTNG =]
Fanking List — UFDATING —

bdeter List Meterﬁead@ngs
Feading List Operating Times

Dccupations

Cx - Pilots

sl

@ Done I_ l_ l_ Local inkranek
Copyright © VTT 6.6.2005 19
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VTT BUILDING AND TRANSPORT

EA on Building Stock Level:

a http: / fhkrkulu.vtt_fi/coi-binfibi_coifibiweb_exe - Microsoft Internet E xplorer

opyright © VTT

J File Edit “iew Favortes Toolz  Help

Hack

o o
j - ™ j Links

j Address I@ hitkp: & ARkrkoulu, vt fidegi-bindbi_caidibiweb. exe

1]
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24K

2K
1.6k
1.2k

800 H
400 H

Vocational schools - Heating (MWh), y.2004

Potential Targets for EA
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i |

I:I Awerage

~SPIE LA M AN

EWIOUYNES L OS AN

I BUUESS | O SN

ejoXuy 73 Lo

PIEAZING/ 7T LEAMES

LB AREH/| 7T LA

BIIRUUN/ 7T LA

10YURRNEUNEY /g T3 H

v uefiEeHsH I3 113H

H ueAdEd/H O3 LTaH

noy ugy31053H
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-
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|;E| Dane
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EA on Building Stock Level:

2N http:/fbkrkulu.vtt. fifcgi-binfibi_cgifibiweb.exe - Microsoft Internet Explorer

Tiedosto  Muokkaa  RMavkd  Suosikit Tyokalut  Ohie
3
Cisaite | hitpsfhkrkulu, vt fifcgi-binibi_cgifibivet, sxe v fed Sy Linkic
Vocational schools - Specific consumptwon of heating (EWh/m3), y.2004
100
&0 D Sp.consumtion
B0
e puET .
0’ “ 0’ “
= L] = L
‘q-D v £ 2 \d £ 32
o eags o o o o o T ¢augs’c
20 1 1 1 I I:‘ Median
e : ¢ t ¢ E E B R P B &
: ¢ 2z ¢ f 2 2 § 3 8 § 3
S = = = = g I I
4 2 & 2 & g : i i § s
" £l o u = ? 7 z 2 El 5
N - N i &
I@ Walrnis o b Tnbernet
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EA on Building Stock Level:

a http: / fhkrkulu.vtt_fi/coi-binfibi_cgifibiweb_exe - Microsoft Internet Explorer

1 - |

.

o X
j File J -
Each
ITD
Heatin,
7112 (Tl
a0
25 =
30
25
20
15 H HH
10 H -
5_ -
o
2003
4]
|:§'] Done
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HELTECH/Haagan ki

a0

Heating (lowh

11 /14 { Tk . 2004

20

20 H

10

’ 2000 2001 2002 2

|:§'] Done

6.6.2005

1]

a0

20 H

10

12 /14 {raeks . 2004 / properties |

o Mgl o Il Il | CThis

20

’ 2000 2001 Z002 2005 2004

[ Jawer.

j File J :‘k . jLinks Jr-‘«gdress | @1 hitp: bk rkulu. it filcgi-bin/bi_cai/ibiweb.exe ~| PG
=]
AMESSOTE/Tultholmankatu 10 ~pecific consumption
Heating (lewhim2) Electnictty (lewhim3)

24

20

16

12 {

’ 2000 2001 Z002 2005 2004

10 /14 { Tk v. 2004 J properties

am N

oo N/ This

[ Jawer.

| Ny

|:§'] Done

I_ I_ I_ E‘-__; Local intranet v
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EA on Building Level:

a http: / /hkrkulu. ¥tt_fi/cgi-bin/ibi_cgifibiweb.exe - Microsoft Internet Explorer

> > >F
| Eil= | E*k - |Links Address I@ hittp: # Ahkorkulu it Fid cgi-bindbi_caidibivweb. exe j rf"? Go
= |
Heating (MWh) Electricity (MWh)
AMKISOTEMukholmankatu
10
.”'". = 32K 1.4
2.8k g [zo0z 1ok Dzo002
2 4K g 1
2k B
g z [ J2003 sn0 [J2003
1.6k L [
1.2K : : 5: E i GO0
T T [z004 L 2004
200 H- 400 L'k
400 ? 200 BT
Yalume : Aa467
. ] = % = 4 = b & e DEDDS 1] ? b % = % &= 4 & - DEDDS
Build year: 1940 1234567851012 12345678 9101112
tarth tarth

| | | Ei! Local intranet

mE
A
VT

Copyright © VTT 6.6.2005 23




VTT BUILDING AND TRANSPORT

opyright © VTT

EA on Building Level:

3 http: / fhkrkulu. vit_fifcgi-binf/ibi_coifibiweb_exe - Microsoft Internet Explorer

x>

»
‘ File

‘* x>
‘ Eiahk :

‘ Links

‘.&gdresa |@ hittp: Ak rkulu it fidcgi-binibi_cgisi = | o Go

AMESSOTE/ Tukholmankatu 10

HEATTNG (F W)

liding 12 month

ELECETICITY (EWh)

1

a2z o 1414
° [ )
2 o’ 124
et
Zald g
14 e
< a0
1 Gikd o
GO
1214
— K,
ANE, 20K
| |
- f~ln 2 - [l - f~ln 2 - [l
L - L L L L - L L L
L L - L i L L [ L i
L —= [=ln L J== L —= [ L J= o
S S . S S S S . S S
—_— —_— —_— —_— —_— —_— —_— —_— —_— —_—
[+ [n [+ [+ [l [+ [n [ [+ [l
-
4| | ,
|:E_1 Dane | | | E‘ﬂ Local intranet
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EA on Building Level:

3 hitp:/ 7hkrkulu_vtt_fi/cgi-bin/ibi_cgifibiweb_exe - Microzoft Internet E_.. =] E3

> * > >
File Links= Address I@ bbb Al rlen il ookt B e ]
B aeH -] http: //hkrkulu_vtt_fi/cai-bin/ibi_cgifibiweb_exe - Microzoft Internet E__. [l[=] [E3
> > >
OPV21708 SOTE/T ‘ File ‘ :‘k - ‘Links ‘.-’-‘-.eress@ hitp://hkikulu it fi v | @ Go
AMES ulh Atz
Mon a http: / fhkrkulu_vtt_fi/coi-binfibi_caoifibiweb_exe - Microsoft Internet E xplorer
j File ”J :'k . »jLinks ”Jﬂgdress | @] bitp: bkl it fidcgivbin/bi_cai/ibiweb.exe ~| PGo
(= |
- j =
a0 1 Monthlywater n3) ) «—[DON"t forget! Yearly water (m3)
3:'3 ] l
A0 = 1 | am 514
N i Target M
- | - nl_-j_ o !—b |_||J_ I:l arge 18 a lnl'T' o ae g e DTarget
AK H
S0 I -
200 U ] | A 200 “"
100 | > ot | ! ] B =
AT ?i ': H__ : : 1® ﬂ |:|C|:|ns.
a I i [ v-2005 =
1234 Y " T23456769 0N12 "R R R R R R
USSR
k1 -
‘|E:| Dione El | L|J
|ij Dane I_ I_ I_ E‘ﬂ Local intranet "él;
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EA on System Level:

- Powered by WebFOCUS - Microsoft Internet Explorer

|

>
File j E: 3 Powered by We

j File j B*k j Eile B*k - jLiﬂkS J-"-"-EIEITESS I@ bkt A kbl fidegi-bingibi_cgidibiveeh, exe j o Go
(= | (= |
AMK/S -
Weather de . —
HELTE(| HELP/Kauneudenhoit
Weather dep¢| Weather dependence of heating consumption
2401
y 200K |
=
=
= 5 4 160K -
= i = | L
é E E DDDEE’-‘E"*/‘
= 1%: E S - |:|_ g g - |:| Monthly cons.
= = _ .
S = BDKD__EJ__E‘E@::"E =127 * % + 47 213
el
ADKE ——
= o
q
=) = = = =]
o (] (] (] = |
=
Grade day

- Powered by WebFOCUS - Microsoft Internet Explorer

1]

|;§i| Dane

I_ I_ |_ Eﬂ Local intranet P
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2
j File

HK

a F"uwered h_',l WehFDEUS chmsuft Intemet Explurer

EA on System Level:

opyright © VTT
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_ N /} Powered by WebFOCU aft 1o
Fi j File j - - = = aF‘nwered I:u,l 'w'ehFI]EUS Microzoft Internet Explorer
- Bac|| FEile - - » P
Back j File J :'k . jLinks jﬂgdress [&] http:/kikulu vt fircgibindbi_cgifbiweb exs  »| @ Ga
O Office bl -
Cumulative | Office block
" [ HKR32001 Virastotalo (Vanha puoli) , YOSAHKO (Kwh)
160
1.6k
140
12':' 14K _ L M -l |
L alls i Daily bars 2005/04/15 1,488
.“:II:I 12I‘< B 1 =? . = 1N
BD E 1K 1 1 __—_ = ____ — et +—1—] 1 —
-g ) ) — = - Ll =
EO >  8m | | I R gt RN - T
=
40 = 00 . . {HIRIE Ny | -
20 400 - - i -
0o 200 . 1
I:ININMMMMNINNMMMMNNMMMMNNMMMMNNMMMM
SoSooboooooooooOoBSAB388858385888068080 a4
th th th th thth th th chth th thch th chicth th th thich th thch th thich ch th th ch th
P e e e T e e e O e O e O e T O e O e T e T S O e e O e O s e e M
R R E R R R A A R R
I thh - D = W oh O R oD o0 = ~ 0= w0 h 0 = 0dh ~ Odh 4 D0 = 0
4
4] N [&] Dare Date
|r’G:|E|".G:| Dane —‘I I

&) Done (2] hitpe/Ahkrkulu it fifcai-binbi_cai/ibiweb. exe?IBIF_webapp=/ibl_appstlBIC_serve| | | [T Localintranet
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Simple tools for data collection

a Carz by WebFocus - Microsoft Internet Explorer

o = =5 o >
File « .5 2 [ Q G 9 | B Lirlss
Back Eanand Stop Fefresh  Home Search Favortez  History b il Print
J-'*'-EldrESS @ http: ARkl Fidegi-bindibi_coidibiveb. exe?IBIF_ex=KIMFLUE j P Go

Updating of
meter readings

Valitse kiinteisto:

JYV0oom
IT DYNAMO

Valitse mittari:

AMESTEL Ak OPYE1704
AMETELBulew OFW21706
AMETEL Kalew OFPW21705
AMETELYOnnen OFPY21130
HELF/Kauneuden OF%E1703

AMKISOTE anha OPY21801 <]

10 EAUKDLAMPO

20 SAHKOD (paamittari)
24 SAHKO KEITTIO
30 SAHKO JEN

A SAHKD JEM

|

10 KAUKOLAMPO

Uusi lukematapaus on:
|Lukema j

Anna lukematapaus vain jos se ei ole Lukema
ja pvm josse ei ale timd pSivd)
Uusi pym --—- ja - lukema:

IEDDEDE19 'I

20050430, . ... Koo goooo.oa. . ... SSBSj

20050331 .. ... Koo goooo.oa. . ... B177
20050228 .. ... Koo goooo.oa. . ... B175

HELTECH/Haagan OPV21084 T 20050131 .....K.....00000.00. ... 4010
HELTE CH/Kamyla OPV21040 20041231.....K.....00000.00. .. .. 4239
HESOTE Malmin OPY21502 20041130.....K.....00000.00. .. .. 3897
|T EI ""r"T"'-J.*':"-.r'-.-'1 |:| I_l'-..l.--'-,lll,-'l:l I:I I:I I:I'I EDD 41 |:|31 ..... K ..... DDDDDDD ..... 2 4 EB
Virastotalo (U HKR52002 20040930.....K.....0000000. ... 1287 =]
“Arastatalo W HERE2001 T FSivamaars . . . Luktap. . . Lukem= . . Bulutusipw

Yie kantaan
Hae mittarit |
. . Kayttdohjeita
Talcatzin etusrnille
d (]
|:E:| I_I_I_E‘I__; Local intratet o
6.6.2005 28




VTT BUILDING AND TRANSPORT

Examples of EA Tools:

1. Building stock

Ul

2. Building

Ul

3. System

Ul

\ 4. Component

Copyright © VTT 6.6.2005
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CaICUIation tOOIS: (by Jari Shemeikka&Sami Karjalainen, VTT)

a e3Portal - Information for the building energy management in municipalities - Microsoft Internet Explorer

J File Edt “iew Favortes Toolz Help |
. = ]
R S o< P R B = IE~ I B R ES PO B < T B e
Back Eamand Stop Refresh Home Search  Favoritez  Histom b ail Frirt E dit Discuszz  Fealcom
JﬂddrESS @ hittp: A fe2partal vt iifindes. asp j o Go
EMERGY 3
ENVIRONMENT c PDFta|
e ECONOMY Information for the building enerav manaoement in municioalities
|Kuukausi |Lémmitysenergia [kwh] |Séhk6 [kywwh] |Vesi [m=] | FIISE|ENTES
[Tarmmikuy | -
EMERGYT MANASEMENT pemitus_ -
Maalizkuu —_—
....................................... Aurinko 11
E EMERGY TARGETING I%{
F caleulation ﬁ Henkilst S
¥ CQuick estimate Heinikuu [ L3mi
....................................... ok hhs i
ENERGY MONITORING yrehon | ek oo Sahlcts
....................................... 10 -
EMERGYT COMSUMPTICN %[ gt RALE I
.. ENERGY AUDITS ................ :ﬂoaurlrj:uju A
li[ Banmmdlby e
....................................... Kok vooei : Yugto-
IMPLEMENTATION AND EEEE— Moo 12 johtuminen Hyddyntamiten  ymanuaibte
FINANCING Kk bbb +
....................................... Tallenna -
CLEARING HOUSE
EGp TOOL BO= Tallennetut ka .
....................................... JdnkiBurninen
HELFP AMD COMNTACTS Laskentaper KByt i bl "
....................................... 15.10.2003 (=) :
20.10.2003 /] o i - ; Vil y [N
e2P-1.5-200405321 20,10, 2003 Yhsikka: K
21.,10.2003 —
[zz.10.2003 | 13267 lammin |
= 2004

WwTT Building and Transport |2z.10.2005 | 19261

EWhimd

.  ETT
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MOTIWATTI 2.0: ENERGY AUDITOR'S TOOL i

(by Jari Shemeikka, VTT)

« Motiwatti is used in energy audits in Finland

* Properties:

 Calculates the heating energy demand (space,
ventilation and hot water), no cooling energy calculations

* The electricity of fans in ventilation units is handled in
detall
e Easy to use principle

» Fast shoe-box modeling of the building envelope with the
help of the construction database defaults (categorized by
building type and age)

« Easy to use methodology for the energy saving measures
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The basic data of the building

14 Motiwatti 2.0 Energy Auditor’s tool - C:\Program Files\MotiwattitTest office 2500 grossm2. mwt [’._”’E|E|
Energy Audit  Edit  Show  Window  Modeling the site  Calculation of savings  Tools  Help

Surnmary T Specific values

General infarmation Conzumphion data, last three years

Mame of site; |T_I,I|:|i|:a| office building Latest year of conzumption 2004 Standard part

Pl 1852005 2006 | 2003 | 2

Usage: 11 Commercial buildings Degree day value: 4444 Kd
“ear af construction; 2005 Heat: 200 Mirfh/a

Building wolume [gross); 10000 Elactricity: 1140 Miafhia

Propartion of cold waolumme: n W ater: E00 s a

Building area [gross); 2500
Fropartion of cold area: 0

Mumber of floors: 4 Purchaze of energy and water
MNumber of staff: 100 Heat |DH

Electricity: il
Degree day area: |Helsinki-Kaisaniemi - IHeksirki Energy
Water: il
Degree days of reference year: | k.d et |H'3|3'”k' W ater

v lze as reference year

Cancel

18.5.2005
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A sample of the HVAC-auditors' view

14 Motiwatti 2.0 Energy Auditor’s tool - C:\Program, Files\MotiwattitTest office 25... |Z||E|[g|

Edit  show Window  Modeling the site Calculation of savings

d 2

] Summary of heating enegy demand

Energy Audit Tools  Help

iﬁ Water, consumption and breakdown

Calculated breakdown of heating energy demand Difference between actual measured and calculats T Hot water circulation T Process water
Congumption;
Miahia Kiadh/n Kiwfh/m Actual measured: mta Drata for normal domestic hot water
Heating of zpaces: | | | CAAGEE Calculated: = ia Temperature of cold 5 C

Wentilation units: | | | Yentilation > Difference: Fom nia remperatus ofhel  EE—— ¢ I~ Electical heating
Heating of domestic hot water: | | | W aters s _>
~————
Domestic water: | Conzumption break dovn
Process water: | Using paint Cold water [é/a] | Hat water [é/a) | Heating energy (Mwh/a] |
Total 550.00 220.00 20.14
Other heat: | 0.00 |0.00 |0.00 Domestic water 550.00 220.00 12.80
Toilets 0.0a 0.00 0.0a
Losses: | | | Loszesy Shavers 5&0.00 22000 12.80
Taps 0.0a 0.00 0.0a
Process water 0.00 0.00 0.00
Tatal; | | | Hat water circulation 0.00 0.00 7.34

.?-.u:tual Iu_:u:unfumptiu:un | | |

Breakdown Cloge | Help |

Ready! 15.5.2005 15:43

| | Export to E:-ccel| Saving measures |

0k | Cancel | Help |
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Summary of the electricity consumption

14 Motiwatti 2.0 Energy Auditor's tool - C:\Program, Files\Motiwatti\Test office 2500 gro... |Z||E|[X|
Energy Audit  Edit  Show  Window  Modelling the site  Calculation of savings  Tools  Help

DsE 7

] Electricity consumption and breakdown |Z||E|b__(|

Difference between the actual measured and calculated consumption
Energy:

Actual measured: kv a
Calculated: [ N T

Difference: bk

Cansumption breakdavn:

| it early consumpfion [bYwha)
Lighting
DOutzide lightning
Lighting
Electricity for HYAL
Local exhausts
Qffice wentilation Typical office building
Chiller, space conditioning
Pumps
Other electrcity
Lift
Restaurant
Office applhances all

Tatal electricity

B Lighting (29 %)
I Electricity For HYAC (25 %)
W Cther electricity (46 %)

Cloze

Add group | @kd@&pmt to Excel | Saving measures |
OE.

| Cancel | Help |
¢ Readyl 18.5.2005 15:64 l z ]
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A sample view of one saving measure, energy

efficient lightning
(=13

r

i Properties of saving measure

Mame of saving |Energ_l,l efficient affice lightring

Desription: 1204 m2 - Bwim2

b odule:; |

Effect of the zaving measure. Fees include WAT
Befare Afrer B Saving Saving

curola Motiwatti calculates
mwED,

Heat: Midhida Miadhita Muwihia .
Heating capacip oo kst the net SaVI ng

Flectncly s e = e @ -saving lightning energy means
Reactive powe|0 0] Kiéir increased space heating energy

Water: ELE N EL o0 mla [ oo consumption

Investment; | S5 OO edro Combined effect of the saving m eLroa

Pay-back time: a

Energy prices uzed in the zaving calculation. Fees include WAT

Heating energy: |35 00 eura/MWh Electrical enerd 7o 57 eura/Miwh - Reactive powelq o eLra ko
Heating capacity(n on eurn/kW Active power |00 euro/kMW WWaten |2.50 ELINo. e

Energy price uzed in zaving calculations and the effect on power fee Close | Help
muzt be checked. Othemize the calculation will be made using the
average price of the original electricity tariff.
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The summary of the energy saving measures

1 Motiwatti 2.0 Energy Auditor’s tool - C:\Program Files\MotiwattitTest office 2500 grossm2. mwt

Energy dudit  Edit Show  Window Modeling the site Calculation of savings  Toaols  Help
0= = 7
Organiser of measures

Energy zaving measures for site.
Show meazures on module level Chooge appearance of table

(Al - T able | -

Meazures compared ta initial caze. Gross zavings, Fees include WAT

B[(=1E

Measure | Total zaving. [eurasa) | Pay-back [a]

|hvestment [euro]

M ey windows 413 TET
MHew heat recowvery 933 12.2
Local exhausts new fanz a4 196
Local exhausts: running time from 24 kiday to .. 2155 no
Energy effizient affice lightning 1802 16.6
Mew showers heads 220 23

£ |

30 0o
12 000
5000
50
25000
500

List of all individual
calculated measures

Combined effect of measures, calculating top down, Met zavings. Fees include VAT

Measure | Total zaving. [euralda)

|hvestment [euro]

| FPay-back [a]
Total 5486 -
Local exhausts: running time from 24 h'day to 15, 2155 0.0
Mew showers heads 220 23
Mew heat recovery 33 122
Energy efficient office lightning 1589 16.0
Local exhausts new fans 159 4
Mew windows 410 731
4 |

72550
50
500
12 000
25 000
5000
30 000

List of the
recommended
measures calculated

Export ta Table 2

| Calculate

top down in chain

Feady!

Cloze |

18.5.2005

Copyright © VTT 6.6.2005
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Examples of EA Tools:

1. Building stock

Ul

2. Building

Ul

3. System

Ul

\ 4. Component

Copyright © VTT 6.6.2005




Material and tools already available ‘
@" \ El_gzrnational . I | @' . é:teermaﬁonal
Ageﬂgj’: \\%@ _ Ageng;

Source Book Source Book '\
for Energy Auditors for Energy Auditors

Copyright © VTT 6.6.2005
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Copyright © VTT

Material and tools already available

IEA ECBCS Annex 36:

Retrofitting of Educational Buildings - REDUC

Energy Concept Adviser for Technical Retrofit Measures

DECEMBER 2003 EDITOR: JAN DE BOER
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What is an Energy Audit?

(Source:Motiva)

 With energy audits we mean a systematic procedure in
existing buildings/ sites/objects where the purpose is
to
 evaluate the existing energy consumption

* identify the energy saving potential and find the
potential of renewable energy sources

 report and make detailed saving proposals
 (monitor the realisation of proposals/retrofit measures)

 (assess the influences and and saving achieved)
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National Information
Center for
Energy Efficiency
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J Motiva Oy - Motiva in english - Microsoft Internet Explorer
> > >
jE"E J S [ A

E. a Motiva Oy - Energy Audits [in Energy Audits] - Microzoft Internet Explorer

>
j File

»

J Q=' : »

Links
Back

J-‘-“-EIEITESS I@ bkt £ v rnotiva fidens areas/energyaudits/ j P Go

OVERVIEW OF EMERGY [
AUDITING IN FINLARND Energy Audits

- investments in the future

Since 1993 Mativa has been administrating the national Energy Auditing
Prograrmme. & uniform system for auditing has been developed including
approaches like energy analysis for the industrial sector, energy
inspections for SMEs and energy audits for buildings, & comprehensive
rianitaring prograrmme called MOTICOP comprises all energy related
information from the audited enterprises. Training and authorisation of
auditars are organised by Maotiva,

The total annual turnover of eneragy audit activities is 3,87 million euros,
The gowvernment subsidies have experienced vigorous increase since the
energy conservation agreement was introduced in 1997, The total
subsidies in 1997 was 710,000 £, whilst the figure in 2000 was € 1,57

raillian,
Annual Revi —

2003 Energy auditing in the EU

*I Motiva has talken a central role in developing energy audit activities in EU

Member States and CEECs, Read more about the AUDIT I and II-
|:Ei bkt feaane, i

projects, -
1] | _"’|J

iMDre information on Audit | and |1 pru:uieu:tsi.

|E;| http: /A, mobiva. fidendprojects/savelprogramme. I_ I_ I_ |ﬂ Internet o
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Halu—Palaute—Energialinkit

<< ENGLISH Audit I project and Audit 1999
ENERGY AUDITS Conference

o fAudit I project and Audit
1999 Conference

« fAudit IT Project

» waorking Group Energy
Audit, "Operating Agents' auditing during years 1998-Z000. This SAYE II Programme

Network" praject “Energy Audit Management Procedures (AUDITYY was
implemented in co-operation with IFE (Maorway) and C.R.E.S s

Motiva co-ordinated the first European level study an energy

(Greece), also invalved in energy auditing at national level.
The Final Report presents the first theories on energy auditing
as well as national experiences on all Member States, Some
1000 copies of the Final Report have been downloaded from
over 40 countries since the report was published in March
2000,

(AUDIT — Energy Audit Management Procedures, SAYE

[ [T, o BT

T TR

FParallel to the AUDIT project Motiva hosted the first
international conference on energy audits, AUDIT "99, in
October 1999 in Finland. -

|_|_|_|ﬂ Internet -
| A & J
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s, —— : N, Haku Palaute Energialinkit
: — . i Sy kLl atai nergialinki
Motiva s e { h =
R o - e

Padsivulle Motiva Oy Toiminta-alueet Yrityksille ja yhteisdille Kuluttajille Kirjasto Julkaisut Uutiskeskus Ekstranet-palvelut

<< ENGLISH Audit IT Project

EMERGY AUDITS T

{April 2001 - March 2003)
o Audit I project and audit

1999 Conference
& Audit IT Praoject

o Worlking Group Energy
Audit, "Operating Agents'
MNetwork" energy auditing in the Member States. The first study was

carried out in 19958-2000. The main aim of the aUDIT II

project was to start-up long-term and continuous EU-level co-

The Goals

The aUDIT II project is the second comprehensive study on

operation in the area of energy auditing and broaden this co-
operation to cover also the Central and Eastern European
Coauntries as the second step, The main aim was to be met by
the following project phases:

» Update the recently concluded analysis of Member
State energy audit programmes (AUDIT praject)

» Analyse horizontally {5 crucial topics e.g. auditors”
software, training programmes, audit models) the
collected informmation on the national energy audit
programmes in order to find the replicable elements,
ideas and concrete auditing tools already in operational
use or under developrent within in existing
programme schemes

* Explore the existing potential organisations in order to

fond a functional horme base for a networls of

|_|_|_|ﬂ Internet ’
- -
44
|
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The Guidebook for Energy Audit Programme
Developers

Guidebook for Energy Audit Programme Developers
(GB_Printversion.pdf, size 834 kB)

The Topic Reports

TR Monitoring and Evaluation: Published September 2002
(BUDIT II Topic Repart, pdf, 221 kB

TR Energy Audit Models: Published april 2003

(AUDIT II Topic Report, pdf, size 309 LB)

TR Training, Authorisation and Quality Control:
UFDATED September 200z

(BUDIT II Topic Report, pdf, size 241 LB)

TR Auditor”s Tools: Published &ugust 2002

(A&UDIT II Topic Repart, pdf |, size 193 kB)

TR Implementing Instruments: Published September 2002
(AUDIT II Topic Report, pdf, 230 k&)

The Country Reports, Group I

CR Austria: Fublished August 200z

(AUDIT II Country Report - Austria, pdf, Zad kB

CR Belgium: Published September 2002

(BUDIT II Country Report - Belgium, pdf, 247 kB
CR Denmark: Published September 2002

(A&UDIT II Country Report - Denmarlk, pdf, 245 kB
CR Finland: Published May 2002

(AUDIT II Country Report - Finland, pdf, size 1,1 MB)
CR France: Fublished Mav 2002

Copyright © VTT
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The properties of energy audit models

S THE SCOPE
pecic Every System/
NARROW WIDE . '
S}’S’[EI’T'L".&IEE All Site
THE THOROUGHNESS _ _
General Detailed Potential
Potential | ROUGH COMB FINE COMH nccessment
Assessment
THE Al
General Energy Specific Energy
Saving Areas TO POINT OUT TO PROPOSH Saving Measures
Source:SAVE-project AUDIT I
VIr
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The Core Audit is the heart of all possible

energy audits and includes the steps of
e evaluating the present energy consumption
e identifying of energy saving possibilities

e reporting.

EVALUATION

IDENTIFICATION
OF SAVING
MEASURES

REPCRTING

opyright © VTT 6.6.2005 47 _
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Copyright © VTT

THE CORE
AUDIT

OTHER
INTERFACES _
- condition

ASSESSmMEents

« anyiranmental
activities

- quality and
security issues

6.6.2005

MANAGEMENT - energy consumption monitering \
SYSTEMS - energy management \

L]

- gnvironmental management

TRAINING
* of management
» of maintenance staff

:

IMPLEMENTATION OF -na-cost

« low cost

SAVING MEASURES . high cost
- ESC O -activity

48
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Basic Energy Audit Models

(Source:SAVE-project AUDIT 1)

Small site

Large site

Copyright © VTT 6.6.2005

SCANNING
MODE
point o

Model?

Auditor chooses

Operating Agent

chooses

SYSTEM-
SPECIFIC AUDIT

| COMPREHENSIVE

AUDIT

49
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AUDIT 11

Country Report
GERMANY

i Draft Wersion

bdichae] Sattler
Final Report 13.12.2002

Copyright © VTT 6.6.2005 50
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The Finnish Energy Audit Procedure

(Source:SAVE-project AUDIT 1)

[- AUDITOR SELECTED, AUDIT CONTRACT ] \‘\

[ AFPLICATION FOR SUBSIDIES

-
START-UP MEETING
* Client’s requirements for reporting

* Special areas for auditing
- o

- ™
COLLECTING BASIC DATA

* Encrgy consumption data

* Documents
b, -

-
WORK ON SITE
* Bite inspections, interviews

* Measurements, data logging
by ra

-
ANALYSIS OF COLLECTED DATA
* Consumption break-downs, Sankey-diagrams

* Analysis of saving measures
*» Calculation of saving potential, estimation of investments

-
REPORTING
* Writing the audit report
* Presentation of the main points to the client

L

"y

* Bubsidy payment application
\

LN

e N N R

* Report to Operating Agent + Quality control
* Bubsidy payment approved

* Data into monitoring database
by

IMPLEMENTATION PHASE
* Implementation of suggested saving measures, follow-up

L,
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EA TOOIS (Source:SAVE-project AUDIT II)
]

Target values,
benchmarking

Information, Monitoring \
documentation,

examples

| Approach of client |

Data
collection
form

( Preliminary audit/ Detailed audit

simplified audit * /

Subtask
A

‘ Findings ‘

]
o1

T— Detailed evaluation and

Data base
on ECOs
. ~ ™| ECO implementation plan|

|| ’

\ I
. —_ ‘ Reporting ‘

Automatic
data transfer

4]

-

g’ Site survey +
= - metering

g \
2

i Energy use
Tgu disaggregation
o}

x

L]

=

O

Audit guide or handbook

Time Axis

& software

Calculation methods

‘ EAP monitoring ‘ )

Cppyright © VTT 6.6 52
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EA Tools

(Source:SAVE-project AUDIT II)

Definitions |

Pros and Cons, comments

Information/documentation on technical topics (ECOs”, Branch specific...)

Information support document, it is often based on case studis
and intended to help marketing the audits in view of successfu
examples. Main target is the client of the audit.

Depending on the accuracy of the information
these tools can also be considered and/or used

as promotion support elements. These tools give
clear message from the Administrator or the OA
to the public

Audit guide or audit handbook, energy management hand

book

This tool explains and describes how an audit is to be made,
how the calculations are o be conducted, the types and
contents of the most frequently proposed energy
conservation options (ECOs).

Core component of an energy audit scheme, the
document is the basis of training sessions and is
targeted essentially to auditors

Energy checks, Check-lists or walk through guides

Associated o energy audit models of the scanning type,
these supports are developed in order to facilitate the work of
the auditor, assuring in the same time both quality and
rapidity of the survey.

They can be used by energy managers for their
own site or premises on a salf auditing basis or
more widely as a simple awarensss raising
instrument

Calculation methods and software

Copyright © VTT

Other core component of energy audit schemes, calculation

methods and software are associated to energy audit models
of the analysing type.

The use (by an auditor) of a recommended or
certified (by the Operating Agent) calculation tool
is an insurance of the quality on the results for
the audit client. Developing software may
become extremely expensive and time
consuming for the Operating Agent.

6.6.2005
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Copyright © VTT

EA Tools

Data collection formis)

zenerally associated to the calculation tool for which they
constitute the input data, this type of support document helps
the auditor in collecting all the necessary information for the
SUMnvVey.

It will be part of the final report and will also
contribute to facilitating the follow up of the site
energy features and the interpretation of the
audit results and recommendations.

Report templates

The report is the deliverable of the audit, proposing a
template helps all the participants to make the most profit of
the audit service, produce similar audit reports and good
audit quality.

They are over all depending on the energy audit
models and, in many programmeas are integrated
in the audit model specifications. As for data
collection forms, they are frequently associated
with the calculation tool of which the output
results must be integrated in the report.

Check list for quality control of audit reports

What is specified in the energy audit model, as expected
results should be in the report: the checklist is an easy way
to verify that the work has been done accordingly to the
specifications.

Document to be used both at Operating Agent
level and at auditor level (self-check), itis a
complement or an altemative to report templates
and a practical translation of Energy Audit
Models

Building ratings, target values or benchmarking

“.ey figures that can be used either as marketing information
to spark off the need for energy audits.

They are also used by the auditors as technical
data to justify their recommendations in the case
of simplified audits, and even can contribute to
detailed audits in checking calculations or
replacing data difficult to meter or evaluate either
way.

Data bases on energy conservation Options (ECOs)

Detailed information on costs and implementation side
aspects or consequences of energy saving
recommendations. A database of ECOs will save a lot of ime
and money to the auditor (and thus help lower the cost of the
audits with a maintained quality).

6.6.2005

Keeping the data up to date requires quite a lot
of work from the OA.
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c - Detour of indoor temperature in classrooms and working rooms
100%—F= —R—— P O T T
1. Building s T SRS — —
—©— room222
90 —©- room321 H
—©— room426
—-©— room505
80 room513 -
u u —%— room515
q —%— room518
1- BUIIdIng ~ o 70F —%— room533 H
o~ —%— room569
£ —%— room571
® 60| —%— room530 |
E
b
© B
& 50
2
T~
1
O 40|
<%
o
a
30
20
10
0
21 24
Temperature in °C
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Building Stock (Portfolio)

 Owner’s Scope = Management
* Need for processed (filtered) Information
* Energy
e« ECcOnomy
* Environment
* Monitoring&Targeting (Yearly&Monthly Energy Data)
 Benchmarking (wasters, big consumers)

 Basis for Decision Making

~ Copyright © VTT 6.6.2005 56
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Building

» User’s Scope = IAQ, Thermal Comfort

 M&O personnel, activities essential

* Monitoring&Targeting (Monthly&Daily Energy Data)
« BEMS, M&O Manuals
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Building Systems

* Envelope, HVAC, Lighting,etc. (look e.g. ASHRAE
Guideline, The Commissioning Process)

* Monitoring&Process Control (Daily&Hourly Data)

e Energy
e ECconomy
 Environment

 Basis for Decision Making
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Components, equipments

* Vendor’s Scope = Management
» Specifications,

 Testing, balancing (TAB)

e Manuals etc. information

Copyright © VTT 6.6.2005 >
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- LA ™

>
j File

j <:= ¥

Back

J Linkz

o

jﬁgdress I@ hittp: /. annes36. coms ~| @Geo “

Backaround and G oals

Content

Participants
Case Studies

Publications

Results
Energy Concept Adviser

Useful Links
Contact

Imprint

Serrman Horm
page of Annes

| |Hnmepage of

International

a IEA-ECBCS Annex36: Energy Concept Adviser - Microsoft Internet Explorer

lis Frorm:rancant fckicor Tool for mublic boildinoe noee s esilable fortoctinn 4ee cd 8 “I

»

Linkz

* >
j Hach

J.-'l'-.gldress I@ http: v annes 36 comdecadndes. himl j E‘?"GD

RE D U C E INTERNATIONAL ENERGY AGENCY

Energy Consarvation in

Retrofitting in Educational Buildings ity

ENERGY CONCEPT ADVISER

for Technical Retrofit Measures

Copyright © VTT
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What is Motiva? ~ELLEIINEW

Copyright © VTT

6.6.2005

e Established in 1993
* Motiva Oy is an impartial and state-owned

company with 23 employees and annual turnover
of 4 million €

Motiva is a service organisation promoting a
market for renewable energy sources and efficient
energy use

Motiva produces, refines and disseminates
information, develops methods and boosts the
iIntroduction of advanced technology.

Motiva implements the government's decisions on
energy conservation and promotion of renewable
energy sources.

Ysar
A
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Subsidy policy ‘

 Energy Auditing is voluntary

Following the Audit Guidelines given by Motiva
and MTI entitles the client to apply for audit
subsidies

The subsidy is specified yearly

In 2002 the subsidy is 40 % of the approved auditing
costs

Subsidies for energy saving investments are
available for companies etc. in Voluntary Agreements




Motiva’'s tasks in EA-Programme ‘

- Overall co-ordination of the Audit Programme
 Promotion of energy auditing
e promotion material, website, presentations
e Preparation of audit Guidelines with MTI
e Development of the Audit Programme
e Training and authorisation of auditors
e Quality control on auditors’ work
e Monitoring of volumes and results
e Advice to auditors and clients




VTT BUILDING AND TRANSPORT

A Walk-Through Energy Audit is a
scanning model typically used In tertiary
buildings where the energy consuming
systems are quite simple and the probable
areas for potential energy saving measures
are known in advance.
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A Preliminary Energy Audit is the scanning energy audit
model for large sites in the process industry. Most of the work
In the Preliminary Energy Audit is in building up a reliable
breakdown of the present total energy consumption and in
defining the areas of the significant energy consumption.

The audit points the most obvious savings and also points out
the areas where supplementary “second-phase audits are
needed and how they should be targeted
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For the Selective Energy Audit the Operating Agent gives
only general guidelines and therefore the auditor is allowed
to choose the level of approach, both in coverage and
accuracy. This audit model is very cost-effective, when used
by neutral, target-oriented and experienced auditors but
may also, in the worst case, concentrate on only the
obvious savings and ignore everything else.

From the Operating Agent s point of view this model is

problematic because the guality control on this kind of
audits is very difficult.
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For the Targeted Energy Audit the Operating Agent
defines clear specifications on the content of the audit.
The audit may concentrate on one specific energy using
system (boiler, compressed air system) or cover all
energy use of the site.

There are various possibilities to create the technical
content of a targeted audit. This model creates a basis
for a standard and detailed reporting which brings some
advantages to the Operating Agent especially in quality
control and monitoring.




VTT BUILDING AND TRANSPORT

The targeted audits range from a One-system
Audit to a Comprehensive Audit that covers all
energy use.

The Comprehensive Energy Audit is one of
the most typical applications of the Targeted
audits. The Comprehensive audit covers all
energy usage of the site, including mechanical
and electrical systems, process supply systems,
all energy using processes, etc.




Auditor’s Tools ‘

The wording "tools for audits” or "auditors’ tools"
describes a large family of support documents and
applications which are intended to facilitate the work of

auditors in the view of both minimising audit costs AND
maximising audit quality.
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INDUSTRIAL ENERGY AUDIT RESOURCES

¢ Oregon Office of Energy - Industry Energy Auditing

http://lwww.energy.state.or.us/industry/analysis.htm

+ Northwest Energy Efficiency Alliance - Technology Development
http://www.nwalliance.org/

¢ Energy ldeas Clearinghouse - Efficiency Information Resource
http://www.energyideas.org/

¢ U.S. Industrial Assessment Centers - Energy Audit Guides

http://oipea-www.rutgers.edu/documents/doc_f.html

+ U.S. Environmental Protection Agency - Auditing Tools
http://lyosemite1.epa.gov/estar/business.nsf/

+ U.S Department of Energy - Best Practices Tools
http://Iwww.oit.doe.gov/industries.shtml

OREGON OFFICE
OF ENERCY

opyright © VTT
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Data from Existing Utility Meters

should be
utilised more
1 effectively !

@ OHJEKULUTUS

200000 H
150000 =

100000 H

50000 H
0
88
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Benchmarking is an effective way

Specific Consumption of Energy in some Schools of Helsinki

Heating

Code School

HEL21187 Kontulan

HEL21690 Pukinmaen
HEL21648 Pohjois-H
HEL21186 Pakilan y
HEL21198 Vesalan y

HEL21143 Jakoméaen
HEL21055 Oulunkyla
HEL21185 Pakilan a
HEL21236 Kapylan y
HEL21017 Vallilan

In average

Copyright © VTT 6.6.2005

1996

81,1
24,7
64,9
44,7
52 6

45,3
41,7
35,5
37,2

47,2

(KWh/m3)

1997 1998

83,1 89,4
87,3 93,5
71,7 86,7
62,3 66,4
53,8 54,3

45,3 54,8
42,5 44,2
38,0 39,3
33,6 39,6

49,1 57,4

1999

74,6
61,8
S7, 5

43,9
43,8

50,6

Total cons.
year 1999
“MWh)

.218
110
42
.270
.343
.105
828
.9531
454
.211
828
765
.145
582
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2 Webk - Energylabeling consept © 2004 VTT - Microsoft Internet Explorer.

File Edit View Favorites Tools  Help 1',' Energy Consumption estimate
ke calculation with WebEtana
WebE :
*at FI | EN | SE .
<Energy calculation needs very
g ) few input parameters. More data
S — ~ WebEtana for the calculation is generated
» Buiilding and appartment § from the system’s default value
regster - YUORIMIEHENTIE 5, Espoo database according to the year
e built, type of the building, type of
+ Webkulu g Building type Heating system Building location the heating system, total room

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, : area, and geographical location.

» Energy Labeling : Constr.year [ [ Numberoffloors | | Building volume «it is possible to adjust and define
» Info 1 i o the calculation parameters if
askennan |3htéarvot
@Laskenta suoritetaan ylli clevien tietojen perusteslla needed

OAnnan tarkempia tietoja rakennuksesta

the results can be displayed in

Tulokset charts etc.

DEnergiatase taulukkona @@

Flenergiatese kasviokuvana @ | <the result can be exported to an
[enerqistase sankey-dizgrammina energy Consumptlon m0n|t0r|ng
DEnergiatase piirakkadiagrarmmina N | SE mOdu|e

[kuuksusitkaiset kolutukset _"

*Easy, simple, fast, and accurate

enough

Yuotuinen kulutusarvio

Larnmitys | 1337 MWh
Sahks 665 MWh 1

&] Done % Local intranet

Johtuminen
2

Henkilat
2

Muu lsmmitys Viemsri

KWh/m3
L]
¢ | @
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a Powered by WebFOCUS - Microzoft Internet Explorer

-

e
Each

.

> »

j Linkz

J.-'l'-.gldress I@ http: A bbbl et fidzgi-bindbi_cgifibiveb. exe j @GD H

HKR32002 Virastotalo (Uusi puoli) , KL-ENERGIA , (Kwh)

Cumulative day-consumption

100k
o | ba| [ 200573
Lt
il 4 o 0
BOK &0 =
u]
u]
| a7 [ ] 200574
40K
o e
oY Lot e
20K a7 | Yy o Y 1
> &
;gl%%ﬁs% ?TT %‘H [ I [ 2005705
0 e 2005 /0516 13,233 o
SN e R NRe g S e s SREE TR ERENRE8E
Day =
|-2;| Dare I_I_I_E‘!; Lacal intraret )
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Information Dissemination

Tahan esim. Motivan esimerkki-kortit ja ulkolaisia
aineistoja (ks. EnergySavinginfo/UK)
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1. Monitoring& 0. General Information 7. Realisation, financine
Targeting, - Background - Risk management

- data collection sw-tools - Motivation - Escos, EPC’s etc.

- AMR-over internet - Partners, Actors - M&V (Commissioning)

- cons. statistics, analy - Links to otheqsites = eBusiness-framework

2. Benchmarking,

6. EnergyConceptAdviser
control dlagnostlcs

- saving technologies
® product information
- companies, services

= - PO A A g gk S Al

/

(- bl ? i \ - best practice info
3.Calculation tools /4 Energy Auc |t|ng \ Envelope&IAQ

- WebEtana, RET etc. - general gmdellnes performance evaluation
OW = - best-case examples - Thermal scanning
= = R - sw-tools (Motiwatti) - Alr-tightness
E = == - paybacks etc. - Other measurements
VIr
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EA on Building Level:

<3 http://hkrkulu_vtt_fi/cgi-bin/ibi_cgi/ibiweb_exe - Microsoft Intern__. [ [=] E3

J File Edt Mew Favontes Toolz Help ﬁ

* > -
‘ Bock ‘ Links ‘ﬁddrem @ hittp: A Ahkrkulu, vt filcgi-bindbi_cagi | = o Go
=i

JYV00001 IT DYNADMO

Monthly heating (MWh)
=0
2l = |:| Target
VT
120 ] e - []v-z004
: | | ]‘[_n I_n_ ﬁ
drl H H = o =
i |‘ Hiakan |‘ __ Gl
1T 2 2 4 5 6 7 8 9 101112

|:E| Dane | | | _Eﬂ Local intranet o WT
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Demonstration of new tehcnologies?

SoapBox (VTTELE) LUQAS-Smart Sensor (EnSan, GER) \

Control

Measure

ﬁ - Communicate

'5‘*"’“’%‘\‘

Internet based monitoring and diagnosis (Comsel, Ennovatis) —Meter

CI/0S
Communication Concentrator

Metervalue
CIs Database GPRS my -

| I

Internet

0y o )
I l / = SA?
i Intranet I ’?"}Oﬁb Meter
- Private or - Terminal =)
I Dynamic IP | ’Ei.
| I ’
|
|

‘ﬁ ! @ vamn

i | i hL

' 1] [0 2002

idl : [”] m]Fﬁ : [r TU r | [ 2003
u]

']
TTT T T T I O nn

1 |

" : _‘/L
Communication Step 1 Communication Step 2 > WT
|

| > d d
5.6.2000 . Last Yard a3
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i Bk b

L |

MK

EnErGo
Database




Tools of assessment: ‘

L1. Building stock

Ul

L2. Building

Ul

L3. System

Ul

L4. Component
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\V A VALV 4

Geheral, refined

Need of Information

Detailed, specific
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Enegy Management Strategies

Long Term Energy Management

State of Improving the energy efficiency by investing to the new technologies

the Art

Short Term Energy Managemenm
Xisti

Effective O&M of th ng systems in Bldg

Setting
Long Term
Targets

Consump.
Monitoring

Targets for
monthly
consumption

Energy
Analyses

Planning and

O&M implementation
improvements of retrofits
(no cost
measures)

Analysing of
Results

© V 6.6.2005 87




